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 ﻣﻘﺪﻣﻪ:
در  ﻫﺎ ﻚﻴﻮﺗﻴﺑ ﻲآﻧﺘ. ﺣﻀﻮر ﺑﺎﻗﻴﻤﺎﻧﺪه آﻧﺘﻲ ﺑﻴﻮﺗﻴﻚ ﻫﺎ در ﻣﺤﻴﻂ زﻳﺴﺖ اﻣﺮوزه ﺑﻪ ﻋﻨﻮان ﻳﻜﻲ از ﻧﮕﺮاﻧﻲ ﻫﺎي ﺟﻬﺎﻧﻲ ﻣﻄﺮح ﺷﺪه اﺳﺖ
 ﻲﻌ ـﻴﻋﻤﻠﻜـﺮد ﻃﺒ  يﺑﺎﻋـﺚ اﺛـﺮات ﺳـﻮء ﺑـﺮ رو  ﻖ،ﻳ  ـﻃﺮ ﻦﻳ  ـﻛﺮده و از ا ﺪاﻴرﺳﻮﺑﺎت ﺗﺠﻤﻊ ﭘﺧﺎك و آب، در  ﺗﻮاﻧﺪ ﻲﻣ ﺴﺖﻳز ﻂﻴﻣﺤ
ﻣﻄﺎﻟﻌﻪ ﻟﺬا   ؛ﺷﻮﻧﺪ ﻫﺎ ﻚﻴﻮﺗﻴﺑ ﻲﻣﻘﺎوم ﺑﻪ آﻧﺘ يﻫﺎ ﺴﻢﻴارﮔﺎﻧ ﺪﻴﺗﻮﻟ ﻖﻳاز ﻃﺮ ﻫﺎ، ﻨﺪهﻳآﻻ ﻲﻌﻴﻃﺒ ﻪﻳﺗﺠﺰ ﺰانﻴﻛﺎﻫﺶ ﻣ ﻦﻴو ﻫﻤﭽﻨ ﺴﺘﻢﻴاﻛﻮﺳ
ﻲ از و ﺟﺬب ﺳﻄﺤ ﻮنﻴاﻟﻜﺘﺮوﻛﻮاﮔﻮﻻﺳ ﻲﻘﻴﺗﻠﻔ ﻨﺪﻳﻓﺮا ؛ﻲﻤﺎرﺳﺘﺎﻧﻴاز ﻓﺎﺿﻼب ﺑ ﺎﻛﺴﻮنﻳﺳﻔﺘﺮ ﻚﻴﻮﺗﻴﺑ ﻲآﻧﺘﺣﺬف ﻣﻮﺛﺮ ﻫﺪف  ﺣﺎﺿﺮ ﺑﺎ
  اﻧﺠﺎم ﮔﺮﻓﺖ.ﺑﻴﻤﺎرﺳﺘﺎﻧﻲ  يﻫﺎ ﻓﺎﺿﻼب
 
  :  ﻛﺎر روش
ﻣﻘـﺪار ﺟـﺎذب ﻣﺤﻠﻮل، داﻧﺴﻴﺘﻪ ﺟﺮﻳﺎن، زﻣـﺎن واﻛـﻨﺶ و Hp در اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺗﺎﺛﻴﺮﻣﺘﻐﻴﺮﻫﺎي ﻣﺨﺘﻠﻒ ﺷﺎﻣﻞ ﻏﻠﻈﺖ اوﻟﻴﻪ آﻧﺘﻲ ﺑﻴﻮﺗﻴﻚ، 
ﻣﻮرد ﺑﺮرﺳﻲ ﻗـﺮار ﮔﺮﻓـﺖ.  ﻮﺳﺘﻪﻴدر راﻛﺘﻮر ﻧﺎﭘ ﻲﻮﻣﻴﻨﻴآﻟﻮﻣ ياز اﻟﻜﺘﺮودﻫﺎﺑﺎ اﺳﺘﻔﺎده ﺑﺮ روي راﻧﺪﻣﺎن ﺣﺬف آﻧﺘﻲ ﺑﻴﻮﺗﻴﻚ  )ﻛﻴﺘﻮزان(
ﻣﻴـﺰان راﻧـﺪﻣﺎن ﺣـﺬف و ﻣﺼـﺮف ﺟﻬﺖ ﺑﻬﻴﻨﻪ ﺳﺎزي ﭘﺎراﻣﺘﺮﻫﺎ از ﻧﺮم اﻓﺰار ﻃﺮاﺣﻲ آزﻣﺎﻳﺶ و ﻣﺘﺪوﻟﻮژي ﺳﻄﺢ ﭘﺎﺳﺦ اﺳﺘﻔﺎده ﺷـﺪ. 
  ﻣﻮرد ﺑﺮرﺳﻲ ﻗﺮار ﮔﺮﻓﺖ.اﻧﺮژي 
  
  ﻧﺘﺎﻳﺞ: 
 ،02/0 1-L.gmن ﺳﻔﺘﺮﻳﺎﻛﺴﻮ، ﻏﻠﻈﺖ اوﻟﻴﻪ 7/5 ﺑﺮاﺑﺮ ﺑﺎ Hp ،6/02-mc.Am ﺷﺮاﻳﻂ ﺑﻬﻴﻨﻪ ﺷﺎﻣﻞ داﻧﺴﻴﺘﻪ ﺟﺮﻳﺎن ﺗﺤﺖﻛﻪ  ﻧﺘﺎﻳﺞ ﻧﺸﺎن داد
% ﺑﻮده اﺳﺖ. ﻣﻴﺰان ﻣﺼﺮف اﻧﺮژي  99/1 ﺳﻔﺘﺮﻳﺎﻛﺴﻮنراﻧﺪﻣﺎن ﺣﺬف  0/57 1-L.gﻣﻘﺪار ﺟﺎذب )ﻛﻴﺘﻮزان(  و 21/5  nimزﻣﺎن واﻛﻨﺶ
 ﺳﻔﺘﺮﻳﺎﻛﺴـﻮن  gm، ﻣﻴﺰان ﻣﺼﺮف اﻧﺮژي اﻟﻜﺘﺮﻳﻜـﻲ ﺑـﻪ ازاي ﻫـﺮ 0/48 3-m.hWk ﻓﺎﺿﻼب ﺑﺮاﺑﺮ ﺑﺎ 3mاﻟﻜﺘﺮﻳﻜﻲ ﺑﻪ ازاي ﺗﺼﻔﻴﻪ ﻫﺮ 
 hWkاﻟﻜﺘـﺮود ﻣﺼـﺮف ﺷـﺪه ﺑﺮاﺑـﺮ ﺑـﺎ  gو ﻣﻴﺰان اﻧﺮژي ﻣﺼﺮف ﺷﺪه ﺑﻪ ازاي ﻫـﺮ  0/8540 1-)feC.gm( hWkﺣﺬف ﺷﺪه ﺑﺮاﺑﺮ ﺑﺎ 
 )٣٧٩٫٠=٢R(و اﻳﺰوﺗـﺮم ﻻﻧﮕﻤـﻮﻳﺮ   )٤١٥٩٫٠=٢R( دومﻓﺮاﻳﻨﺪ ﺣﺬف ﺳﻔﺘﺮﻳﺎﻛﺴﻮن از ﺳﻴﻨﺘﻴﻚ درﺟـﻪ ﺑﺎﺷﺪ.  ﻲﻣ 0/8612 1-)lA.g(
  ﻣﻄﺎﺑﻘﺖ ﻣﻲ ﻛﻨﺪ.
 
  ﮔﻴﺮي: ﻧﺘﻴﺠﻪ
 ﻣﻮﺛﺮ ﺑﻪ ﻋﻨﻮان ﻳﻚ روش ﻛﺎراﻣﺪ ﺟﻬﺖ ﺣﺬف ﺗﻮاﻧﺪ ﻣﻲ و ﺟﺬب ﺳﻄﺤﻲ اﻟﻜﺘﺮوﻛﻮاﮔﻮﻻﺳﻴﻮن ﻲﻘﻴﺗﻠﻔ ﻨﺪﻳﻓﺮآ ﻛﻪ داد ﻧﺸﺎن ﻣﻄﺎﻟﻌﻪ اﻳﻦ 
  .ﺑﻜﺎر ﮔﺮﻓﺘﻪ ﺷﻮد ﺑﻴﻤﺎرﺳﺘﺎﻧﻲ يﻫﺎ ﻓﺎﺿﻼب از ﺳﻔﺘﺮﻳﺎﻛﺴﻮن ﺑﻴﻮﺗﻴﻚ آﻧﺘﻲ
  
  .اﻟﻜﺘﺮوﻛﻮاﮔﻮﻻﺳﻴﻮن، ﺟﺬب ﺳﻄﺤﻲ، ﻓﺎﺿﻼب ﺑﻴﻤﺎرﺳﺘﺎﻧﻲ، ﺣﺬف ﺳﻔﺘﺮﻳﺎﻛﺴﻮن، ﻚﻴﻮﺗﻴﺑ ﻲآﻧﺘ ﻛﻠﻤﺎت ﻛﻠﻴﺪي:











Recently, the presence of antibiotics in the environment raised as one of the global concerns.  
Antibiotics in the environment can accumulate in water, soil, and sediments and causes harmful 
effects on the natural function of the ecosystems, as well as a reduction in the rate of natural 
decomposition of contaminants through the production of antibiotic-resistant organisms. 
Therefore, the present study conducted with the aim of effective removal of ceftriaxone 




In this study, the effect of different variables including the initial concentration of antibiotic, 
solution pH, current density, reaction time, and the amount of adsorbent (chitosan) on the 
removal efficiency antibiotic investigated using aluminum electrodes in the batch. To optimize 
the parameters, design expert software applied using response surface methodology. The 
efficiency of the removal and the energy consumption were studied. 
 
 Results  
The obtained result revealed that under the optimal condition including ٦٫٠ mA.cm-٢ current 
density, ٧٫٥ solution pH, ٢٠٫٠ mg.L-١ initial ceftriaxone concentration, reaction time of ١٢٫٥ min, 
and ٠٫٧٥ g.L-١ adsorbent dosage the removal efficiency was found to be ٩٩٫١ %. The electrical 
energy consumption per each cubic meter of sewage was found to be ٠٫٨٤ kWh.m-٣. Moreover, the 
electrical energy consumption per each mg of removed ceftriaxone was ٠٫٠٤٥٨ kWh. (mg. 
ceftriaxone)-١. The electrical energy consumption per each gram of consumed electrode was 
٠٫٢١٦٨ kWh. (g.Al)-١. The kinetics of the process followed the second-order model (R٢=٠٫٩٥١٤) 
and the isotherm of the process best fitted by the Langmuir adsorption model (R٢=٠٫٩٧٣). 
 
Conclusion  
This study showed that the combined process of electrocoagulation and adsorption applied as an 
effective technique for efficient removal of ceftriaxone antibiotic from the hospital wastewater. 
 













f effective removal of ceftriaxone antibiotic from hospital waste; applying the combined process 
of electrocoagulation and absorption. 
 
Methods 
In this study, the effect of different variables including the initial concentration of antibiotic, 
solution pH, current density, reaction time, and the amount of adsorbent (chitosan) on the 
removal efficiency antibiotic investigated using aluminum electrodes in the batch. To optimize 
the parameters, design expert software applied using response surface methodology. The 
efficiency of the removal and the energy consumption were studied. 
 
 Results  
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ceftriaxone)-١. The electrical energy consumption per each gram of consumed electrode was 
٠٫٢١٦٨ kWh. (g.Al)-١. The kinetics of the process followed the second-order model (R٢=٠٫٩٥١٤) 
and the isotherm of the process best fitted by the Langmuir adsorption model (R٢=٠٫٩٧٣). 
 
Conclusion  
This study showed that the combined process of electrocoagulation and adsorption applied as an 
effective technique for efficient removal of ceftriaxone antibiotic from the hospital wastewater. 
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